
Closed biopsy may be useful to diagnose suspected metastases
to bone, but histologic diagnosis of primary tumors can be
difficult, requiring larger tissue specimens for multiple
studies including special stains, immunoperoxidase studies
and electron-microscopic evaluation. Frozen section confir-
mation that representative tissue has been obtained is always
advisable. Alignment of biopsy incisions is crucial because
the scar must later be resected en bloc with the tumor. Inci-
sions should be vertical on the extremities and transverse only
at the pelvic rim and joint flexion creases. Poorly placed
incisions can prevent any attempt at preserving a limb and can
force amputation. It is suggested that a preliminary biopsy be
done only by a physician who is fully qualified to carry out the
definitive surgical procedure. Arthroscopic biopsy in the
evaluation of joint symptoms due to an adjacent tumor is
contraindicated. Transsynovial biopsy ofa tumor will seed the
entire joint with cells, creating an exceptionally difficult sur-
gical problem.

For a number of reasons, only a peripheral wedge oftumor
should be excised to show its type and highest cellular grade.
Peripheral tissue is often less mineralized and easier to cut for
frozen section. Bleeding is easier to control after a peripheral
biopsy than a larger, deeper incision, and further weakening
of the bone is avoided. Management of the biopsy site should
include rigorous hemostasis and wound suction to help pre-
vent dissemination of tumor cells along adjacent fascial
planes. Suction tube(s) are brought out in line with the inci-
sion to facilitate later en bloc resection.

TILLMAN MOORE, MD
Los Angeles
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Alternatives to Cemented Joint
Prostheses
ALTHOUGH THE CEMENTED total hip replacement has outper-
formed all other reconstructive procedures for the arthritic
hip, ten-year follow-up studies have shown a loosening rate at
the bone-cement junction approximating 25 %. Additionally,
osteolysis, in some part due to the fragmentation of cement
and the body's response to this particulate debris, may make
further reconstruction difficult. The cementless total hip re-
placement has been developed to overcome this long-term
loosening and osteolysis.

Cementless technology has developed along two concep-
tual lines. The Europeans have concentrated their efforts on
macrointerlock ofbone to prosthesis, while North Americans
have concentrated on microinterlock of bone to prosthesis.
Macrointerlock prostheses, because of their mechanical
weakness, relatively high loosening rate and difficulty in re-
moval due to bony ingrowth, have few proponents in this
country.

The microinterlock prosthesis is now used rather exten-
sively in this country, especially in the treatment of arthritic
problems in younger patients. In the microinterlock system,

the prosthesis is coated with-beads or wires, creating 200 to
500 micron surface pores on the prosthetic surface for bony
ingrowth. Several problems inherent in this technique must be
recognized. The process of attaching the porous material to
the prosthesis significantly weakens its structure and may
cause it to break in the long term. The percentage ofpores that
actually are ingrown with bone varies substantially in studies,
but it appears that only about 30% of the material is actually
ingrown with bone. Thus, the question remains whether these
devices will actually biologically bond with the femur and the
acetabulum. Other problems include low-grade pain and
limp, technical difficulty in implanting the prosthesis and
stress shielding or resorption of unstressed bone. Despite
these cautions, excellent short-term results have been re-
ported.

It is important to continue to develop new concepts and
techniques of biologic bonding of prosthesis to bone. Cement
has certainly been effective, but osteolysis is of significant
concern. Microinterlock shows promise in the short term.
What long-term problems it will engender are yet to be seen.

RICHARD B. WELCH, MD
San Francisco
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Orthopedic and Soft Tissue Applications
of Magnetic Resonance Imaging
MAGNETIC RESONANCE IMAGING (MRI) is a relatively new
noninvasive diagnostic technique that uses magnetic fields
and radio-frequency signals to generate cross-sectional repre-
sentations of internal anatomy. Advantages of the technique
include the absence of a known biologic hazard, direct multi-
planar imaging capability without sacrifice of spatial resolu-
tion and the ability to provide excellent discrimination among
various normal and pathologic soft tissue structures. MRI has
been shown to provide useful diagnostic insight into various
orthopedic disorders, particularly those affecting muscles,
tendons, ligaments, articular cartilage and bone marrow.

The method shows greater sensitivity than skeletal scin-
tigraphy in the early diagnosis of ischemic necrosis involving
the femoral head and has shown promising preliminary re-
sults in the evaluation of this disease at other sites. Owing to
its extreme sensitivity for pathologic processes that begin in
bone marrow, MRI can also contribute to the early diagnosis
of acute hematogenous osteomyelitis, metastatic disease to
the skeleton and myeloproliferative disorders. In the staging
of primary osseous neoplasms, the technique is superior to
computed tomography (CT) in determining the degree of
marrow involvement and soft tissue extension, although cor-
tical bone destruction and matrix calcification or ossification
are slightly less well depicted.

MRI has contrast discriminating capabilities that offer ad-
vantages over CT, particularly in establishing the precise ex-
tent of primary soft tissue pathology, including infection and
neoplastic disease. In cases of severe trauma, especially those
involving the knee joint, the method can reliably diagnose
meniscal damage, cruciate and collateral ligament tears, ar-
ticular cartilage pathology and intra-articular effusion. MRI
may eventually replace arthrography and CT in the evaluation
of internal derangements affecting the temporomandibular
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joint. As clinical experience is gained and technical improve-
ments are made, the technique should also become important
in the initial assessment of synovial inflammatory disorders.

In the spine, MRI offers accuracy comparable to that of
CT and myelography in the diagnosis of intervertebral disc
herniation and is more sensitive to early disc degeneration. In
addition, the method can assist in the early diagnosis and
characterization of disc space infections and may be benefi-
cial in the follow-up of patients who have undergone a spinal
operation or chemonucleolysis.

Patients with total joint replacements and other orthopedic
hardware can be safely evaluated by MRI, and image degra-
dation by artifacts is less of a problem than with CT. The
technique has also been successfully applied to diverse ortho-
pedic conditions, including the carpal tunnel syndrome,
Legg-Calve-Perthes disease, rotator cufftear and other gleno-
humeral joint disorders, stress fractures and pedal neuromas.
The potential ofMRI as applied to orthopedic disease is yet to
be fully explored, and spectroscopy of phosphorus 31 as well
as other nuclei may yield valuable insight into the physiologic
aspects of such disorders in the future.

DAVID J. SARTORIS, MD
DONALD RESNICK, MD
San Diego
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Meniscal Repair
A SYMPTOMATIC meniscal tear, especially in the young, is a

serious injury with potentially grave consequences for the
knee because the menisci enhance joint stability and reduce
the compressive forces sustained per unit area of articular
cartilage.

The therapeutic approach to meniscal tears depends on the
tear type, location, associated ligamentous injuries and the
age and activity of the patient. Treatment options include
meniscectomy, partial meniscectomy and meniscal repair.
Total meniscectomy is rarely necessary and is not to be under-
taken lightly as degenerative arthritis may result. Arthro-
scopic partial meniscectomy spares portions of the meniscus,
allowing for partial fulfillment of its weight-bearing and joint
stabilization roles. Although degenerative changes are less
likely to develop, joint mechanics are still altered. Meniscal
repair, if feasible, preserves normal knee mechanics and logi-
cally should provide superior long-term results.

Certain meniscal tears should and do heal. The outer (pe-
ripheral) 25% of the meniscus has been shown to be vascular,
and healing originates from the peripheral synovial tissues.
Meniscal repair can be achieved by open (arthrotomy) and
closed (arthroscopy) methods. The arthroscopic method af-
fords greater access to the posterior horn of the lateral me-
niscus, tears slightly within the meniscocapsular junction and
tears deep to the collateral ligaments.

Arthroscopic meniscal repair involves four steps: se-
lecting appropriate tears, preparing the tear margins and
adjacent synovium, suturing the tear and rehabilitating post-
operatively. Meniscal tears amenable to repair are longitu-
dinal tears more than 1.5 cm within the vascular zone,
without serious secondary tears and with demonstrable hyper-

mobility. In addition, ligamentous stability is required. In our
experience, 15 % ofall meniscal tears are repairable.

THOMAS D. ROSENBERG, MD
LONNIE E. PAULOS, MD
RICHARD D. PARKER, MD
Salt Lake City
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Sports Footwear
SIGNIFICANT ADVANCES have occurred in the design and
manufacture of sports footwear. The use of impact-absorbing
synthetic plastics such as polyurethane and ethylene vinyl
acetate has resulted in lighter weight shoes that are resilient
and durable yet flexible.

Scientific studies of the mechanisms of sports injuries
have found an association with footwear in certain instances.
In football, severe knee and ankle injuries can be caused by
unyielding foot fixation. This had led to the widespread use of
soccer style shoes with molded rubber cleats that develop less
torque at the shoe-surface interface than traditional shoes.

Knowledge of the foot and ankle stresses sustained in dif-
ferent activities has stimulated the production of "sports spe-
cific" shoes. Shoes specifically designed for running, aero-
bics and court sports are not interchangeable. For example,
running shoes provide hindfoot cushioning and stabilization to
withstand loads of as much as three times body weight at heel
strike. This is achieved by a thickened sole, a flared heel and a
firm, snugly fitting counter. Significant plantar flexion has
been shown to decrease cyclic loading ofthe Achilles tendon.

Court shoes used for tennis and racquetball must accom-
modate pivoting and lateral movements. Low-profile rubber
soles provide increased traction but do not afford the same
shock-absorbing capacity as running shoes. In addition, min-
imal heel elevation that facilitates quick and explosive move-
ments does not relax the Achilles tendon.

The most important criteria in shoe selection are fit and
comfort. The longest toe should clear the end ofthe toe box by
halfan inch. Leather uppers are generally more expensive but
conform best to the shape of the foot over time, thus in-
creasing comfort.

With the exception of barefooted placekickers and occa-
sional runners, the effect of recent developments in footwear
has been to maximize performance while decreasing the risk
of injury. RICHARD A. MARDER, MD

Sacramento, California
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Osseous and Osteochondral Allografts
BONE AND CARTILAGE allografts have proved to be feasible
and practical alternatives for reconstructing arthritic joints,
obliterating bone defects following trauma or bone dissolution
due to various causes and replacing large segments of bone
destroyed by bone tumors. The use of allografts to replace
large bone defects in revisions for failed total hip replacement
has been successful. The allograft bridges the bone defect and
provides a scaffold for the ingrowth of vascularized connec-
tive tissue that carries the elements necessary for new bone
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